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Abstract 
Sustainable Urban Mobility Plans (SUMPs) are a core element of the European Commission’s Urban Mobility Package. 
A bundle of measures combines infrastructure; clean fuels and vehicles; and soft measures to promote walking, cycling and 
public transport use. Looking at the problems of cities world-wide, one crucial aspect not (yet) adequately addressed is increasing 
car-ownership, leading to over-consumption of space in cities creating both congestion and parking problems. 
The City of Bremen’s SUMP, which received the 2014 CIVITAS Award and the 2015 SUMP Award, integrates car sharing as 
a strategic element to reduce car ownership. The ambitious Car Sharing Action Plan from 2009, the first municipal thematic plan 
on car sharing, set a target of 20,000 car sharing users by 2020 and, more important, the replacement of about 6,000 private cars 
through the service of car sharing. Annual user surveys in Bremen show that every car sharing car takes 15 private cars off the 
road. This figure includes only cars that car sharers report giving up after becoming car sharers and does not include car 
purchases that were avoided by users who may have bought a car if no option had been available. Station-based car sharing, with 
its wide variety of vehicles and the reliability of pre-reservation (but also the option of spontaneous bookings) has a much higher 
impact on car ownership than does free-floating car sharing. 
In its 2010 ‘momorandum’, the European IEE project momo Car Sharing estimated that European cities could be unburdened of 
the parking needs of 600,000 cars – end-to-end a row from London to Athens – if other cities applied policies similar to those in 
Bremen (and also Switzerland). The potential is huge to improve traffic, the environment and quality of life in European cities. 
This practitioner’s report presents municipal policies and activities undertaken in Bremen (1) to exploit the potential of car 
sharing (e.g. providing mobility hubs and on-street car sharing stations; integration in new urban developments; multi-modal 
integration; optimising fleet management, information and awareness), (2) to develop quality requirements and (3) to prepare for 
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future developments (e.g. autonomous transport systems). It also clarifies the different roles of station-based and free-floating car 
sharing and their potential for different types of cities and towns. 
The presentation will show – from the perspective of a municipality – how car sharing can be integrated into both advanced 
sustainable urban mobility planning and into more efficient urban developments. New urban developments with integrated car 
sharing, bike sharing and high quality public transport do not need as many car parking spaces as conventional developments, 
creating potential for reducing costs and improving the quality of urban space. 
© 2016The Authors. Published by Elsevier B.V.. 
Peer-review under responsibility of Road and Bridge Research Institute (IBDiM). 
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1. Introduction 
The physical limitation of public street space is a challenge shared by cities world-wide. Increasing car ownership 
leads to parking problems and often to the misuse of sidewalks for parking. Congestion is another effect of having 
too many cars on limited street space. 
Despite the problems, there are still not many strategies to tackle ever-increasing car ownership. Car sharing 
(called car clubs in the UK) is one element of the sharing economy. It offers a car at your disposal without the need 
of ownership and has the potential to reduce the number of cars in cities without reducing individual mobility.  
Still, the potential for improving the urban environment and for solving the space-related transport problems of 
parking and congestion needs to be exploited. The European momo-project estimated that European cities could 
achieve a reduction of 600,000 private cars by adopting the policies realised in Bremen or in Switzerland1. Bremen 
has already seen more than 3,700 cars removed from its streets by its 11,000+ (as of December 2015) car sharing 
users. 
The development of autonomous vehicles, when combined with the principles of car sharing, offers even more 
potential for a reorganisation of urban mobility. The International Transport Forum sees a potential of delivering our 
current level of urban mobility with only 10-20% of the vehicles currently accommodated in today’s cities2. 
2. Car-Sharing 
There are (at least) three distinct forms of car sharing: 
Station-based/return car sharing: Cars are available upon reservation (either months or minutes in advance) at 
stations, with electronic access and must be returned to the same station. The service generally offers a wide range 
of car types to meet various needs. This is generally professionally organised. Some of the better-known providers 
include Zipcar, cambio, Flinkster and Greenwheels. 
One-way or ‘free-floating’ car sharing: Cars are found on public street space and are available for spontaneous 
use via smart phone reservation. Cars need not be returned to the same spot but within the defined area of operation. 
The largest ‘free floating’ services are operated by the motor industry in conjunction with car rental companies: 
Car2Go (Mercedes, Europcar), DriveNow (BMW, Sixt). AutoLib’ in Paris, a fully electric car sharing system, 
initiated by the battery producer Bolloré. It offers one-way station-to-station car sharing within its operational area. 
Cars must be returned to AutoLib’ stations for charging purposes. 
Peer-to-peer car sharing: Mainly privately-owned cars are made available by their owners, via Internet platforms 
(e.g. Tamyca in Germany) or within cooperative systems (e.g. Autopia in Flanders, Belgium). 
 
 
1 Momo – more energy efficient mobility options through Car-Sharing, Intelligent Energy for Europe IEE (2008-2011), see ‘momorandum’. 
2 International Transport Forum: Urban Mobility System Upgrade: How shared self-driving cars could change city traffic, ITF, Paris, April 
2015. 
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The involvement of the motor industry in car sharing has increased broad public awareness of alternatives to car 
ownership, but research shows the different models have different impacts. Station-based car sharing is reliable as 
reservations can be made either spontaneously or well in advance. The variety of cars offers flexibility as users have 
access to cars that meet a range of needs (compact, vans, mini-bus, etc.).  
One-way car sharing has achieved an image as a provider of a lifestyle tool and an access point to electric cars. 
But one-way services are mainly available for inner-urban trips in larger cities, meaning they have a comparatively 
small impact on car ownership. In Germany (where the most one-way systems in Europe can be found), seven 
metropolitan regions/cities are served by the motor industry-based services of Car2Go, DriveNow etc. By 
comparison, station-based services can be found in more than 490 German towns and cities. 
Peer-to-peer car sharing is often informally organised. Its impacts on car ownership have not yet been the subject 
of much research, but there is a great deal of potential, especially for rural areas where car dependence is high. 
3. A forerunner with transferable strategies of Car-Sharing integration: City of Bremen 
The Free Hanseatic City of Bremen (population 550,000) is a forerunner city in integrating Car-Sharing in its 
transport and urban development strategies. The interim results are promising: The today more than 11,000 users 
have replaced more than 3,700 cars from the streets of Bremen3 – end-to-end a row of cars of 20 kilometres. 
Bremen consequently integrated Car-Sharing in its (awarded) Sustainable Urban Mobility Plan – supplementing the 
non-motorised and collective modes. 
Bremen is a traditional harbour city in the north of Germany. The municipality is quite ambitious in the field of 
sustainable transport and quality of life. Bremen has received several awarded for its transport strategies and pro-
-active integration of Car-Sharing. 
Car-Sharing started in Bremen in 1990 as a club with 3 cars and 28 users. The city currently has three operators 
(all station-based). The largest, cambio, has about 11,000 customers (November 2015) and a fleet of about 230 cars 
at 66 stations in the city. All of the local providers operate as private market-based businesses. 
4. Areas of municipal support by the City of Bremen (Germany) 
Eight concrete measures that the City of Bremen has undertaken to fully exploit the potential of car sharing can 
be identified. These are:  
1. Embedding car sharing in the overall transport and urban development strategy  
2. On-street car sharing stations 
3. Integration into neighbourhood parking management 
4. Integration in new urban developments 
5. Integration with public transport 
6. Using car sharing to make the city’s fleet management more efficient  
7. The establishment of quality standards/certification for car sharing operators wishing to receive support from 
the local authority 
8. Public relations and awareness raising 
Each of these fields is described below in more detail. 
4.1. Embedding in an overall transport and urban development strategy 
In September 2014 Bremen adopted its Sustainable Urban Mobility Plan (Verkehrsentwicklungsplan 2025), 
which received the European Commission’s 2015 European SUMP Award. As part of its strategy, Bremen is 
continually improving its public transport network and promoting cycling and has a strategic objective to reduce the 
number of cars on its streets. Car sharing is not a stand-alone measure but is embedded into overall urban 
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development and transport strategies. Today, cycling accounts for more than 25% of all trips of Bremen citizens, 
and the city has a goal to further increase that share. The city’s goals and strategies are intended to allow as many 
people as possible to make their daily trips by walking, cycling and public transport. Car sharing in Bremen is seen 
as a supplement to these sustainable modes; only together can they be an alternative to the private car.  
 
  
Fig 1 and 2. Quality of life and good conditions for business go together in Bremen. The historic city centre is pedestrianized and well connected 
by tram. Bremen’s cycling culture is supported through a growing number of cycle streets. 
In addition to the other transport-related strategies in which car sharing is embedded, Bremen adopted the world’s 
first ‘Car Sharing Action Plan’ in 2009. This clearly defined the interest of the municipality in car sharing and set 
a target of at least 20,000 car sharers – equating to approximately 6,000 private cars removed from the streets – by 
2020. This goal is equivalent to a four-fold increase in car sharing over 2008.  
4.2. On-street Car-Sharing stations 
To make car sharing attractive, it is necessary to provide stations close to its customers. In the historic inner city 
areas with the highest demand and the biggest parking problems, the only option for car sharing stations is in public 
street space. 
Since 2003, the City of Bremen has provided space for car sharing at mobility points (mobil.punkt). These 
stations are marked by a three metre tall pillar and are placed very visibly in public street space. They include 
reserved parking for the car sharing cars and bicycle racks. The mobil.punkt stations are either close to public 
transport stops or in residential neighbourhoods. The provision of street space for accessible and visible car sharing 
stations at attractive locations close to the users is one of the key ingredients of successful implementation.  
.  
  
Fig 3 and 4. Bremen: mobil.punkt Car-Sharing stations – with pillar and bike racks. 
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4.3. Integration into neighbourhood parking management 
Car sharing is part of neighbourhood parking management in Bremen. Aware that there is not enough street space 
to meet the demand of individual car owners, Bremen decided that car sharing was a smart, cost-efficient measure to 
re-organise parking management. 
Since 2013, a strategy has been in place to add a number of smaller car sharing stations (mobil.pünktchen) in very 
small streets in order to relieve the parking stress there. The design includes an extended kerbstone at intersections 
to reduce the problems of illegal parking. This approach eases the work of waste collectors and fire fighters, whose 
vehicles were often blocked by parked cars. 
   
Fig. 5 and 6. Small Car-Sharing station (mobil.pünktchen)/media coverage describes the improvement for waste collection vehicles. 
The largest car sharing operator in Bremen, cambio, has reached a service level such that every car sharing car 
equates to removing 15 private cars from the streets (2015 customer survey). Thus the installation of an ever-
-growing network of car sharing stations both helps to make car sharing more attractive and also reduce the pressure 
on limited parking space. 
 
Fig 7. Data: cambio Bremen (Oct 2015), own graphic. 
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4.4. Integration in new urban developments 
Most new developments are still built with a great deal of car parking. For new housing or office developments in 
locations with good public transport and good cycling conditions, it makes sense to reduce the amount of parking 
and integrate car sharing. 
As part of its building regulations, the City of Bremen revised its parking requirements for new developments. 
The regulations now require a higher standard for bicycle parking, while for cars the developer has a choice of 
providing parking or offering mobility management options – including car sharing. It is thus possible to integrate 
car sharing to reduce the number of parking spaces required. Fewer parking spaces mean lower construction costs 
for new urban developments, meaning more incentives can be offered for the use of walking, cycling, and public 
transport – supplemented by car sharing.  
This change in regulations helps to limit the car traffic often generated by new developments. It also offers 
benefits to users: they don’t have to pay for a parking space but have access to a range of car sharing vehicles. 
   
Fig 8 and 9. Bremen: publicly accessible Car-Sharing station on the estate of a new housing development (2002). 
4.5. Integration with public transport 
A core element of a mobility culture is the promotion of public transport and cycling – supplemented by car 
sharing – as an attractive alternative to car ownership. For many people, the public transport system covers most 
daily trips, but a car is still needed for occasional journeys. In Bremen, the collaboration between the public 
transport operator and the car sharing operator has a long history: the public transport season ticket with car sharing 
access – known as the Bremer Karte plus AutoCard – was implemented in 1998. 
The combination of a public transport season ticket with car sharing extends the service of public transport and 
creates a more solid ridership base for public transport and less car-dependent lifestyles. There are combined 
promotional efforts and car sharing stations are marked on the public transport map of Bremen. 
Taxis are also part of this strategy. The car sharing customer call centre is operated overnight by the taxi 
company and those who do not own a car are more frequent taxi customers.  
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Fig. 10 and 11. Combined offer of public transport and car sharing since 1998: “Bremer Karte plus AutoCard”. 
4.6. Using Car-Sharing to make fleet management more efficient 
The City of Bremen uses car sharing to improve the efficiency of own fleet management. In 2003, the Senator 
Department for Environment and Construction started to reduce its fleet by using car sharing instead. Since then, the 
department has, except for a few specialised vehicles, moved completely to car sharing.  
Ten years of experience shows the advantages: more cars are at the city’s disposal so peak demand can be met  
more easily. In addition, the administration mainly uses cars during working hours while private demand is stronger 
in the evening and on weekends. The needs are complementary making the use of each car more efficient. 
A major advantage for an administration or company is that the cars are managed by the car sharing operator. 
The fixed costs are low and the cost per journey is completely transparent – an important ingredient for efficient cost 
management. 
The City of Bremen also offers workshops together with the Chamber of Commerce to show how companies 
(especially start-ups) can keep costs low while still maintaining the mobility of their workforce. 
4.7. The establishment of quality standards/certification for car sharing operators wishing to receive support from 
the local authority 
The City of Bremen requires certain standards to be met by a car sharing operator if the operator wants to use 
street space for stations and benefit from the support of the city. Bremen initiated a certification for car sharing 
providers under the official German “Blue Angel” eco-label. The main requirements for Blue Angel certification 
are3:  
x high service quality (24-hour reservation, 24-hour car pickup and return) 
x a tariff structure based on time and mileage (i.e. no free kilometres) 
x a tariff structure that encourages short usage periods  
x low-emission, low-noise vehicles 
x regular care and maintenance of vehicles  
 
 
3 The full set of requirements can be found in English at: http://www.blauer-engel.de/en/index.php. 
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In Bremen, operators must also present results of annual user surveys about the replacement of private cars. Car 
sharing operators are required to provide results of customer surveys on actual car ownership pre- and post-car 
sharing membership (as opposed to a hypothetical “What would you do if…?” question). Operators that meet 
established standards receive the privilege of using street space for stations. 
4.8. Public relations and awareness-raising 
As the broad public is still generally not aware of car sharing and how it works, awareness-raising is an absolute 
“must” if a municipality wants to get car sharing started. Cities have options such as:  
x mentioning car sharing in regular media reports (e.g. when discussing the issue in political committees), 
x using billboards (especially near to public transport stops and stations) 
x running public awareness campaigns for car sharing (as opposed to marketing activities of specific car sharing 
operators) 
The City of Bremen has carried out a number of such activities. Currently, an animated cartoon character called 
Udo (a German man’s name but also an acronym for Use it. Don’t own it) serves as the hero for a car sharing 
advertising campaign in Bremen. Udo shows that his life is better as a car sharer than when he owned a car; he has 
more time, more money and more choices. 
Link to cinemaspot: https://www.youtube.com/watch?v=5seE_26FYFA  
5. The role of autonomous vehicles in car sharing operations of the future  
The development of autonomous vehicles, when combined with the principles of car sharing, offers even more 
potential for a reorganisation of urban mobility. A fundamental decision must be made as to whether the 
introduction of fully autonomous (driverless) cars will happen under the principle of individual ownership or fleet 
ownership (shared use). If we follow the path of fleet ownership and integration with high capacity collective 
modes, there is huge potential to reduce the number of cars on the road – and to reclaim space that is currently used 
for parking. It would use shared cars to allow door-to-door travel – including intermodal travel chains combined 
with high capacity collective modes. There would be no need to search for a parking space and the vehicles would 
be available for the next users. The International Transport Forum sees a potential of delivering our current level of 
urban mobility with only 10-20% of the vehicles currently accommodated in today’s cities.  
A path based mainly on individual ownership of autonomous cars would not exploit the potential of autonomous 
vehicles for sustainable transport but could lead to an increase of vehicle mileage without reducing car ownership 
and related space consumption. Such a scenario could serve to reduce already-low average vehicle occupancy to less 
than one as vehicles move around the city with no occupants. 
6. Conclusion 
Car sharing has huge potential to improve quality of life and traffic conditions in cities. The City of Bremen has 
been successfully integrating car sharing in its strategies for more than a decade, and is an example for other cities in 
Germany, in Europe and beyond. Each of the eight areas of the strategic integration of car sharing into urban policy 
making reinforces the others. As a package, they create a high level of synergy. 
Looking at the challenges European cities face, it is clear that Europe needs to acknowledge the potential of car 
sharing in its policy papers and recommendations for urban mobility measures. This includes looking at the 
inclusion of autonomous transport systems, the impacts they can have on the urban environment in conjunction with 
(station-based) car sharing models and the infrastructure needs they present. 
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